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Abstract. In the influence area of an industrial platform there were harvested organs samples, 
blood samples and bone samples from cattle and horses, already dead or slaughtered in necessity in 
three localities: Axente-Sever, Copsa Mica and Seica Mica. 
Determination of lead and cadmium from harvested samples was made by atomic absorption 
spectrometry, estimating the absorption of radiation at strength wave of 228.8 nm for cadmium and at 
strength wave of 283.3 nm for lead. 
The analysis of the obtained results was made in compliance with the stipulated standards. 
The researches led to the following conclusions: 
- regular values for lead and cadmium in blood samples are exceeded by 2 times for lead and by 5 to 
13 times for all samples and sampling points; 
- lead admitted concentration is exceeded in all cattle organs samples; the exceeding was about 1.34 
to 45.7 times - the highest concentration being noticed in kidney, liver, spleen and heart; 
- cadmium admitted concentration was exceeded by 2 to 20 times for all samples and sampling 
points; 
- in horse organ samples, lead concentration was exceeded by 2 to 41 times and the cadmium 
concentration by 2 to 192 times; 
- for bone samples lead concentrations reveal an exceeding by 3 times and the cadmium by 5 to 10 
times; 
- the high concentrations of lead and cadmium which are detected in the analyzed samples (organs, 
blood and bone samples) proves a massive pollution for this area and also indicates chronic toxicosis 
of animals. 
 




In the polluted areas, the presence of some toxic compounds in higher or lower 
concentrations can induce a potential toxic risk for human health. 
These substances may contaminate the environmental factors (water, soil, air), many 
of them having a bio-accumulation ability. 
Cadmium and lead belonging to the cumulative pollutant group which trend to 
increase their concentration, being often associated to specific tissues. These accumulations 
have a special significance for the food chain, by increased concentrations of toxic substances 
at trophic level. The consumer eats them at the same time with food. The ingested cadmium 
reaches the liver and kidney in 30 minutes [4]. 
Due to a lack in zinc and iron and also in proteins, the intestinal absorption of 
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cadmium salts is increased by a large deposit in kidney [1]. 
The metabolism of cadmium is affected by zinc, copper, calcium and cadmium 
ingestion, having an influence on zinc, copper and iron metabolism. 
The industrial platform in the central part of the country is specialized mainly on lead 
and zinc production by mining concentrates but there is also used cadmium, copper, bismuth, 
obtaining as final products non-ferrous metals: Pb (lead), Cd (cadmium), Zn (zinc). 
This unit emits into the atmosphere a series of gaseous pollutants and suspension 
powders with heavy metals content, especially lead, cadmium, zinc. 
 
MATERIALS AND METHODS 
 
Along the influence area of the industrial unit in the center of the country there was 
established the concentration of Pb and Cd in organs (liver, kidney, spleen and heart, blood 
and bone samples). 
The samples were carried out from dead cattle and horses in three checkpoints around 
the industrial unit (Axente Sever, Copşa Mică, Seica Mica). 
Cd and Pb assessment in the samples was made by atomic spectrometry, measuring 
the radiations absorption at 228,8 nm ray length for cadmium and 283,3 nm for lead [2,3,5]. 
The results were compared conformingly 97/2005 Order for Pb and Cd in organs and 
also depending on the normal values in blood and bone. 
 
RESULTS AND DISCUSSION 
 
The average values of lead and cadmium in blood samples are shown in table no. 1. 
Analyzing the data in the table, it can be noticed that there were recorded increased 
values of the concentration of lead and cadmium in all samples. 
Thus, cadmium concentration values exceeded the normal values by 5.2 times in 
Axente-Sever samples, by 8 times in Copsa Mica and by 13 times in Seica Mica samples. 
 
Tab.1 
Lead and cadmium average values in blood samples 
 
 Axente Sever Copsa Mica Seica Mica 
Pb in blood samples (ppm) 0.36 0.52 0.36 
Pb normal value (ppm) 0.25 0.25 0.25 
Cd in blood samples (ppm) 0.26 0.4 0.65 
Cd normal value (ppm) 0.05 0.05 0.05 
 
In table no. 2 there are shown the average values of lead and cadmium concentrations 
in different organs (liver, kidney, spleen, heart) sampled from dead or slaughtered cattle in the 
influence area of the industrial pollution source. 
In this table, it can be noticed that lead concentration exceeded the admitted limit in all 
samples and also in all sampling points. The values were 16.36 times higher in liver, 23.72 
times in kidney, 2.12 times in spleen and 1.34 times in heart in Axente-Sever checkpoint. In 
Copsa Mica sampling point, lead exceeded the admitted limits in liver by 26.52 times, in 
kidney by 35.32 times, in spleen by 10.78 times and in heart by 3.62 times. 
Lead exceeded the admitted limits in Seica Mica checkpoint by 29.1 times in liver, 
45.7 times in kidney, 8.66 times in spleen and 5.02 times in heart. 
The highest lead exceeding was recorded in Seica Mica checkpoint in all samples, the 
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highest concentration being detected in kidney, followed by liver, spleen and heart. 
Cadmium in cattle organs exceeded the admitted limit conformingly 97/2005 Order: in 
liver by 6 – 13 times, in kidney by 8 – 20 times, in spleen by 3,5 – 7 times and in heart by 
almost 2 times in Copsa Mica and Seica Mica checkpoints. 
It can also be noticed that regarding cadmium, the highest exceeding was recorded in 
kidney samples, followed by liver, spleen and heart samples. The highest values of lead and 
cadmium were recorded in samples from Seica Mica. 
 
Tab. 2 
Lead and cadmium average values in cattle organs 
 























(ppm) 8.18 3.19 11.86 7.95 1.06 0.23 0.67 0.17 
Chesler – Copsa 
Mica (ppm) 13.46 5.99 17.66 14.37 5.39 1.79 1.81 0.91 
Axente Sever 
(ppm) 14.55 6.74 22.85 20.62 4.33 3.54 2.51 1.26 
Admitted limit - 
97/2005 Order (ppm) 0.5 0.5 0.5 1 0.5 0.5 0.5 0.5 
 
The average concentration of lead and cadmium in horses’ organs samples are shown 
in table no. 3. Analyzing the data it can be noticed a lead exceeding 9 – 41 times higher than 
the one provided by 97/2005 Order in liver, 2 – 27 times higher in kidney, 10 – 17 times in 
spleen and 3 – 12 times in heart. 
Cadmium also recorded an exceeding in all organ samples and checkpoints: 2 – 164 
times in liver, 2 – 180 times in kidney, 4 – 192 times in spleen and 2 – 4 times in heart. 
The highest exceeding was established in organ samples in Axente-Sever. 
 
Tab. 3 
Horses’ organs lead and cadmium average values 
 






















Seica Mica (ppm) 4.36 1.11 1.01 1.93 8.57 15.5 1.31 2.18 
Chesler – Copsa 
Mica (ppm) 10.2 32 6.7 123 4.8 1.82 1.8 0.82 
Axente Sever 
 (ppm) 20.6 82 13.4 179.5 5.3 9.59 5.9 1.89 
Admitted limit - 
97/2005 Order (ppm) 0.5 0.5 0.5 1 0.5 0.5 0.5 0.5 
 
In table no. 4, there are shown the average values of lead and cadmium concentration 
in bone samples. 
Thus, the lead concentration exceeded the normal values by 2.82 times in Axente-
Sever, 2.44 times in Copsa Mica and 3.54 times in Seica Mica and the cadmium concentration 
exceeded the normal values by 5 times in Axente-Sever, 10.3 times in Copsa Mica and 7.2 





Lead and cadmium average values in bone samples 
 
 Pb Cd 
Axente Sever (ppm) 42.36 5 
Copsa Mica (ppm) 36.73 10.3 
Seica Mica (ppm) 53.24 7.2 
Normal value (ppm) 15 1 
 
Animal health status in this area was seriously affected; their death appeared due to 
the chronic poisoning in cadmium, potentiating the lead presence - which in high 
concentration of cadmium intensifies its own toxic effect. 
The severe effects in the area persisted for years till now, even there were applied 




1) The normal values for lead and cadmium in blood samples were exceeded by 2 
times for lead and by 5 to 13 times for cadmium in all samples and sampling points; 
2) Lead concentration was exceeded in all cattle organs samples; the exceeding being 
about 1.34 to 45.7 times - the highest concentration being noticed in kidney, liver, spleen and 
heart;  
3) Cadmium concentration was exceeded by 2 to 20 times for all samples and 
sampling points; 
4) In horse organ samples, lead concentration was exceeded by 2 to 41 times and the 
cadmium concentration by 2 to 192 times. The highest exceeding was recorded for both lead 
and cadmium in samples harvested from horses in Axente Sever sampling point; 
5) For bone samples lead concentrations reveal exceeding by 3 times and the cadmium 
by 5 to 10 times; 
6) The high concentrations of lead and cadmium detected in the analyzed samples 
(organs, blood and bone samples) prove a massive pollution for this area and also prove 
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